sources, respectively. In brief, the model is given by a set of generalized Lotka-Volterra equations [10] for the wealth w i of the ith person
where w = (1/N) N i=1 w i is the average wealth per capita in the society. The quantity η i (t) is a Gaussian random variable of mean m and variance D, which describes the spontaneous growth or decrease of wealth due to various investments. The other terms account for wealth redistribution due to the interaction between the members of society and the quantities a and b are taken as constants in the simplest version of the model. This equation assumes that all members of the society exchange with each other at the same rate. The corresponding Fokker-Planck equation for the wealth distribution has the following stationary solution
where x = w/w is the ratio of the personal wealth to its expectation value and α = 1+2a/D.
This distribution is valid for the whole range of w, and has the same asymptotic behavior as Pareto distribution. It has the advantage of relating the power decay of large wealth to the wealth distribution of the poorest individual.
The purpose of the present work in to study the wealth distribution of the society of Akhetaten (now Tell el-Amarna in Middle Egypt) in the 14th century BC. This is a city founded by King Akhenaten [11] in the 6th year of his reign that lasted for about18 years, revealed the distribution of house areas in Akhetaten [11] . We use this distribution to estimate Pareto index. We assume that the area of a house A is a measure of the wealth w (= xw) of its inhabitants, and specifically write
where A is the mean house area. With this choice, the probability density of an area of a house in Al-Amarna excavation is expressed in terms of the wealth distribution P (w) by
where P (w) is given by Eq. (3). The number of houses in an interval (A − ∆A/2, A + ∆/2) is given by
where N 0 is the total number of houses.
We have used Eq. (6) to calculate the area distribution of houses excavated in Tell elAmarna as reported by Kemp [11] . The data is given as a histogram of width ∆A = 10 m 2 . The total number of houses is N 0 = 498. The mean house area is A = 102.5 ± 3 m 2 .
The exponents are left as free parameters. 
and β = 0.89 ± 0.09.
The resulting value of β suggests that the area of the house is nearly proportional to the area of the house. This seams reasonable for that ancient society in which money was not yet invented and wages were paid in sacks of flower and containers of beer. moreover, the houses in ancient Egypt were built for the most part of mud brick. Thus a typical house consisted of one floor, and this is true even for the houses of modern Egyptian villages. Literally, the value (6) of β suggests that seven of every eight houses had only one floor. This is of course if we take the total living area of the house as a measure of its value, which is true even today.
On the other hand, the value obtained for the parameter α is considerably larger than the Pareto exponents obtained for modern societies as stated above. This means that the distribution of wealth in ancient societies is narrower. This is expected, since ancient Egypt was a layered society, with a veneer of bureaucracy that holds most of the total wealth on the top of a vast underlayer of peasants and craftsmen. The middle class exists practically only after the industrial revolution.
We can deduce more information about the ancient society under consideration from the observed value of the exponent α by using the following arguments, which have been raised by Solomon and Richmond [12] . The distribution (3) decays to zero extremely fast as one goes to lower values of x below its maximum. In this respect, it resembles the simpler distribution (1), which can be used to define an effective w min in terms of the mean wealth w by
Equation (7) suggests that w min = 073w, which means that most of the populations were living near the poverty line. In addition to that, let L be the average number of dependents supported by an average wealth. The poorest people, who cannot even afford a family, will ensure that they do not earn less than the share of a member of an average family. The minimum wealth w min is then estimated as w/L. Thus, according to (6)
Accordingly, the average number of dependents in Akhetaten L = 1.36 ± 0.25, which means that in an average family, two persons of every three had to work. In other words, children had to work in a very early age.
We would like, however, to note that the results of the present paper are based on the assumption that Eq. (2) in (3) by another function that reaches unity faster, e.g., exp (−b/x 2 ), so that 
